The metabolism of Desulphovibrio desulphuricans does not appear to have been studied extensively. Stephenson and Stickland (1931) and Sisler and ZoBell (1950) showed that the organism can use gaseous hydrogen as a reducing agent for sulfate reduction. By growing cultures for several generations in mineral salt solution containing less than one part per million of sulfate, Sisler and ZoBell (1951a) were able to show that autotrophic sulfate-reducers can utilize C02 as the sole hydrogen acceptor. Neither growth nor hydrogen uptake, however, was nearly as rapid in the sulfate-free media as in similar media enriched with sulfate. However, washed cells of sulfate-reducers were found to reduce fumarate considerably more rapidly than sulfate (Sisler and ZoBell, 1951a) . Sisler and ZoBell (1951b) reported the fixation of nitrogen by hydrogenase producing sulfate-reducers. Postgate (1952) reported that many strains of this organism were able to grow in the absence of sulfate if pyruvate was present.
Pyruvate oxidation in bacterial extracts has been studied by several authors. In the presence of inorganic phosphate, cell-free extracts of Lactobacillus delbruecklii oxidatively decarboxyl- (1) H,PO4 + 2 pyruvate -* 1 acetyl p ate pyruvate to acetyl phosphate and C02 (Lipmann, 1939) , whereas an enzyme prepared from Clostridium butylicum dissimilates it to acetic acid, H2, and C02 (Koepsell and Johnson, 1942 et al., 1950) . Recently a new coenzyme (protogen, pyruvate oxidation factor, lipoic acid, thioctic acid, or lipothiamide pyrophosphate) has been shown to be required for pyruvate oxidation by several organisms (Stokstad et al., 1949; O'Kane and Gunsalus, 1947; Gunsalus et al., 1952; Reed et al., 1951; Brockman et al., 1952; Reed and Debusk, 1952) .
The present investigation deals with a cellfree, soluble enzyme preparation from D. desuiphuricas which catalyzes the conversion of pyruvate to acetyl phosphate, C02, and ethyl alcohol and which requires inorganic phosphate for activity. The reaction can be formulated as: (Stadtman and Lipmann, 1950 Volatile acids were collected by steam distillation after acidification to pH 2.0. Acetic acid and ethyl alcohol were estimated by the methods of Friedemann (1938) and Hutchens and Kass (1949) . Lactate was determined according to Barker and Summerson (1941) , pyruvate according to Straub (1936) , and acetylmethylcarbinol by a modification of the procedure of Barritt (1936) . Inorganic phosphate was determined by the method of Fiske and Subbarow (1925) and acyl phosphate according to Lipmann and Tuttle (1945) . Transacetylase activity was determined by arsenolysis in the test system described by Stadtman et at. (1951) . Protein concentrations were determined by light absorption at 260 m, and 280 mnu in the Beckman spectrophotometer, corrected for nucleic acid according to Warburg and Christian (1941) , and by the trichloracetic acid precipitation method of Stadtman et al. (1951) .
Manometric experiments were carried out in the conventional Warburg apparatus. Glass distilled water was used in all the experiments, and the pH was determined with the gla electrode. All solutions were adjusted to pH 6.4 unless otherwise indicated. Potassium hydroxide was used for neutralization of acid solutions and potasium salts used in preference to the sodium salts since sodium salts inhibit transacetylase activity (Stadtman, 1952) .
Test system. Enzyme activity was determined manometrically by measuring the evolution of C02 with a test system containing, except when otherwise indicated, 0.1 M potassium phosphate, pH 6.4, 40 units of coenzyme A, 15 ,umoles of cysteine, 100 ug of cocarboxylase, 50 pg of MgCl,, 20 umoles of lithium pyruvate, enzyme solution 6 to 7 mg protein, and water to 2 ml. The reaction was started by tipping in pyruvate from the side arm, and readings were taken every 5 minutes (or 10 minutes). The rate of C02 evolution was calculated from the second 10 minute reading and expressed as microliters of gas evolved per hour. In all cases when total C02 was measurd, the results were corrected for bound C02 by tipping in sulfuric acid from the side arm except when acetyl phosphate was determined in the test solution. The Acetyl phosphate was not identified directly, but the experiment described above on the estimation and identification of acetate as one of the products of the reaction shows that acetyl phosphate was formed during the reaction.
Acetaldehyde. Acetyl phosphate formation. Cysteine and coenzyme A had an activating effect on acetyl phosphate formation, especially when aged extracts were used (table 1) . In some experiments acetyl phosphate formation could not be detected, possibly due to hydrolysis. Transacetylase, which catalyzes the formation of acetyl phosphate from acetyl coenzyme A and inorganic phosphate, also was found to be present in the bacterial extracts as determined by the arsenolysis test of Stadtman et al. (1951) . Added acetyl phosphate did not disappear in significant amounts in the absence of arsenate, showing the absence of acetyl phosphatase.
Transacetylase activity was markedly stimulated both by cysteine and coenzyme A (table 3) .
Effect of pH on enzyme actvity. The relationship between reaction velocity and pH is shown in table 4. In phosphate buffer systems, the rate shows a marked change with pH between 5.8 to 7.7 with the optimum at 6.4. Beyond these limits the rate of C02 evolution falls off rapidly with practically no activity at pH 5.3 and 9.0.
Effect of substrate concentration. There was no change in the initial velocities when the pyruvate concentration was varied from 0.001 M to 0.0125 M indicating that the enzyme system is easily saturated by the substrate.
Effec of pho8phate concentration. The effect of the concentration of added inorganic phosphate on the rate of C02 evolution is shown in table 5.
Only a slight effect was observed when the phos- 
